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INTRODUCTION Background and Importance
As health care costs continue to increase and patients are being asked to take greater responsibility for them, the lack of transparency in the current scheme of health care pricing is of concern. [1] [2] [3] Hospital charges specifically have come under recent scrutiny because of findings of wide variation in charges for inpatient episodes of care and outpatient procedures, 4 as well as their devastating effects on the uninsured and out-of-network patients who are faced with paying them. 5, 6 Both the popular press 7, 8 and academic literature 9 have explored the magnitude and variation in charges for typical procedures or inpatient services, bringing to light concerns about the source of differences in listed prices between hospitals.
The magnitude and variation in charges for emergency department (ED) visits in particular are problematic, given the acute nature of most ED care, which limits a patient's ability to "shop" for lower-cost or in-network providers. 10 Moreover, a disproportionate number of uninsured patients, who are directly billed for these charges, seek care in EDs. 11 However, there are few data on charges for ED visits and even fewer studies exploring the issue. Data from a decade ago show that ED charges from 1996 to 2004 were increasing, 12 and recent studies have shown a wide variation in charges for common conditions that present to the ED. 13 However, different patients presenting with the same conditions to the ED could have received different services, which might explain some of the discrepancies in charges between hospitals. Therefore, to eliminate patient-driven differences in charges and isolate the degree of between-hospital variation, visit charges must be standardized for complexity and intensity of service use.
Editor's Capsule Summary
What is already known on this topic Health care costs and charges are variable and often murky for patients and providers.
What question this study addressed How much do emergency department (ED) charges vary within 1 level of physician service?
What this study adds to our knowledge In a California preexisting data set from 2011, ED charges for a level 4 evaluation and management coded visit varied between $275 and $6,662. Although hospital ownership, payer mix and wages explained some of the differences, much of the variability is unexplained.
How this is relevant to clinical practice ED charges are not predictable, even within a region. Given the greater patient role in health care payments, we need more transparency and less variation unassociated with outcomes.
Therefore, we examined the variability in charges for specific levels of ED visits between hospitals in California during 2011 as an example of the degree of between-hospital variability in charges, independent of patient characteristics. We then analyzed whether hospital-or market-level factors could explain the observed variability in charges for each ED visit level.
MATERIALS AND METHODS

Study Design and Data Collection and Processing
We conducted a cross-sectional analysis of the variation in California hospital charges for levels 1 to 5 ED visits (CPT codes 99281 to 99285) during 2011. Charge data for these services were obtained from the lists of charges for 25 common outpatient procedures that all nonfederal California hospitals are required to report to the California Office of Statewide Health Planning and Development (OSHPD). 15 Although the choice of which 25 procedures to report is at the discretion of each hospital, OSHPD provides a sample list of common procedures to aid in the reporting process. That suggested form includes ED visit levels 2 to 4 (99282 to 99284), and by 2007 more than 85% of hospitals used this form in their reporting. 16 The percentage likely increased by 2011. Although for many other services OSHPD requests data on the average charge, including typically associated ancillary services, for evaluation and management CPT codes specifically (including the ED visit levels), only the single-service charge is reported. 16 To examine hospital-and market-level characteristics that could help in predicting these hospital charges, we linked the charge data to OSHPD hospital financial and utilization data files for 2011, using each hospital's OSHPD identification number. We also linked the charge files to the Area Health Resource Files from the Health Resources and Services Administration to capture county uninsurance and poverty rates, and to the Centers for Medicare & Medicaid Services' (CMS) Impact Files to include the hospital's relative cost of living (wage index) and casemix index (calculated as the average diagnosis-related group relative weight for the hospital in question). All linkages used a unique identifier (hospital identification, county, and provider number) and had high match rate. Apart from children's hospitals, which do not have CMS information on wage and case-mix index, all other nonmerging hospitals are not systematically different from those that merge. Thus, we believe that the combined data set is reliable and valid.
Selection of Participants
We examined only charges reported to OSHPD by general, nonfederal, acute care hospitals. For each ED visit level, we could only include hospitals that reported charges for the relevant CPT code among their 25 common outpatient conditions. As a result, we could not reliably analyze variability in charges for levels 1 and 5 ED visits because charges for them were reported only by 4 and 6 hospitals, respectively (likely because of their absence from the optional sample form provided by OSHPD).
Of the 307 hospitals with an ED reporting charges to OSHPD, 240, 244, and 238 hospitals reported levels 2, 3, and 4 ED visit charges, respectively. Nonreporting hospitals were statistically indistinguishable from our final sample of reporting hospitals in all institutional and market characteristics except for size, ownership, and rurality; as an example, a comparison of reporting versus nonreporting hospitals for level 4 visit charges can be found in Table E1 (available online at http://www. annemergmed.com). We then excluded 4 hospitals for ED visit levels 2 and 3, and 3 hospitals for level 4 visits that did not report the 2011 financial data to OSHPD needed to calculate hospital characteristics, and 32, 33, and 33 hospitals, respectively, that did not have covariate data available through the CMS Impact Files. This resulted in our final samples of 204, 207, and 202 hospital charges for level 2, 3, and 4 visit charges, respectively.
Outcome Measures
Currently, for billing purposes hospitals classify outpatient ED visits into 5 different levels of CPT codes (99281 to 99285) as a standardized method to measure the intensity of services delivered and staff time expended during a particular visit in an effort to receive corresponding compensation in the form of a facility fee. 17 Classification of an ED visit's facility fee level is determined by the intensity of hospital services required for treatment. However, these procedures-for example, ECGs, radiographs, and laboratory tests-are billed separately from facility fees. Although each hospital independently classifies their visits' facility fee levels, there are generally accepted guidelines such as the Healthcare Common Procedure Coding System that describe how to assign visits to these various categories. 14 A level 1 visit is of the lowest acuity, with minimal risk and resource use, such as a suture removal. Level 2 visits are generally low risk and involve such acute uncomplicated injuries or conditions as an ankle sprain. Exacerbations of chronic illnesses or acute illnesses with systemic symptoms would constitute the moderate-risk conditions of a level 3 or 4 visit. A level 5 ED visit includes high-risk problems, such as chest pain with a cardiac evaluation or shortness of breath requiring evaluation for pulmonary embolism. 14 We analyzed reported hospital charges for ED visit levels 2 to 4. Each hospital is required by California law to maintain and report a single charge for each level of the facility fee that is billed to all patients regardless of payer, 18 though eventual negotiated reimbursements vary by insurance carrier.
Predictor Variables
We sought to analyze whether hospital and market characteristics influenced each facility's charge for ED visit levels 2 to 4 in an effort to understand the high degree of variability we observed in charges across hospitals. We based our inclusion of predictors on previous studies looking at the influence of hospital and market characteristics on aggregate price indices and individual procedures, 9, [19] [20] [21] and on a priori hypotheses about factors potentially influential in hospital charge setting.
To look at hospital-level influences on charges, we included variables for hospital ownership (for profit, nonprofit, government), teaching status, urban or rural location, volume (number of licensed beds), patient payer mix (percentage of Medicare or Medicaid), case-mix severity, and the log of wages averaged over 3 years in our regression model. We further incorporated market-level factors, including wage index (a measure of cost of living), percentage uninsured in the county, percentage below the poverty line in the county, and the systemwide Herfindahl-Hirschman Index.
The index is a widely used economic measure of market concentration, defined as the sum of the squares of the market shares in the hospital market, which we define here to be a 20-mile fixed radius around each hospital. 22 The fixed distance radius of 20 miles reflects the average distance traveled by patients for emergency care in 2011. The Herfindahl-Hirschman Index can range from 0 to 10,000 (using whole percentages), and a higher Herfindahl-Hirschman Index indicates less competition. Our index calculation accounts for membership in a hospital system because charges could be correlated among hospitals with the same owner. 20 We calculated the index directly from patient visit counts in the hospital use data.
Primary Data Analysis
We first analyzed the variation in hospital charges for levels 2 to 4 ED visits, using descriptive statistics. Specifically, we determined minima and maxima, fifth and 95th percentile charges, interquartile ranges, and coefficients of variation. The coefficient of variation is a unitless measure calculated by dividing the SD of charges by the mean charge, which allows the comparison of variation across groups with different means.
To examine whether hospital-or market-level characteristics are predictive of hospital charges, we regressed charges for each level of ED visit on the covariates described above. For each linear regression, we also determine the R 2 value, which indicates how much of the variation in charges was explained by the hospital and market factors included in the model.
RESULTS
We analyzed charges for levels 2, 3, and 4 ED visits at 204, 207, and 202 general acute care hospitals, respectively. Of the 202 hospitals reporting charges for level 4 ED visits, 72% were not for profit, 90% were located in urban areas, and 93% were nonteaching ( Table 1) . The hospitals had an average of 278 licensed beds and served an average of 42% Medicare patients and 23% Medicaid patients. Characteristics of hospitals reporting charges for levels 2 and 3 ED visits are reported in Tables E2 and E3 , respectively (available online at http://www.annemergmed.com). We found that charges for a level 2 ED visit ranged from $156 to $1,422; level 3, from $266 to $3,130; and level 4, from $275 to $6,662. We also further determined the range from fifth to 95th percentile of charges to exclude outliers ( Figure; for summarized tabular form, see Table E4 , available online at http://www.annemergmed.com; for a full list of charges by hospital see Table E5 , available online at http://www. annemergmed.com). For a level 4 ED visit, for example, the hospital at the 95th percentile of the distribution charged $3,154, which is $2,745 more than the hospital at the fifth percentile, which charged $679. The interquartile range, the most conservative estimate of variation, for a level 4 ED visit was $987. We also calculated the coefficients of variation for each level of ED visit, finding that they ranged from 54% for level 4 visits to 39% for level 2 visits.
In our regression analysis, for hospital-level characteristics we found that for all visit levels government hospitals had significantly lower charges than nonprofit hospitals. Nonprofit and for-profit hospitals showed no significant difference (Table 2 ). In terms of dollars, if a nonprofit hospital charged an average of $1,720 for a level 4 ED visit, a government hospital would charge $1,118, 35% less (95% confidence interval [CI] -58% to -11%). In addition, all visit levels had significantly higher charges at hospitals with higher proportions of Medicaid patients; a level 4 ED visit would cost 0.55% (95% CI 0.05% to 1.1%) more for each 1% increase in a hospital's share of patients with Medicaid. Hospitals that paid their employees higher hourly wages also consistently charged more for all ED visit levels. For levels 2 and 3 ED visits, hospitals in areas with higher costs of living and those serving higher percentages of Medicare patients also charged more than their counterparts.
Our models explained between 30% and 41% of the variation in charges for ED visits (Table 2) , leaving the majority of the variation in charges unexplained. As noted above, government ownership, proportion of patients covered by Medicaid, and the log of average wages were the only factors that consistently, significantly predicted the variation in charges. Teaching affiliation, for-profit ownership, rural location, size, case mix, proportion of poor and uninsured patients in the surrounding county, and market competition did not significantly predict the variation in charges for any level of ED visit.
LIMITATIONS
Our analysis is limited to California, which, although a large and diverse state, does not represent the entire nation. However, California can serve as a useful example of variation in charges for ED care. In addition, we use self-reported data from hospitals, which could be subject to bias and error. However, we expect that any discrepancies are limited because OSHPD performs periodic financial audits of the data. Furthermore, it is possible that if we had included the hospitals that did not report charges to OSHPD, our estimates of the influence of hospital characteristics on charges would have shifted. However, given that the nonreporting hospitals are generally similar to our final regression sample, we doubt that the bias is significant. The case-mix index used in this analysis is calculated by CMS, using inpatient diagnosis-related group severity, which may not perfectly transfer to the severity of patients treated in the ED.
In addition, though our model attempted to capture all potentially relevant hospital-and market-level factors affecting charges as determined a priori, there are certainly other less easily measured characteristics of each hospital (eg, facility features, throughput efficiency, staffing level) that contribute to fixed costs and could differentially affect charges even for theoretically uniform units such as ED visit levels. Furthermore, market and patient population characteristics such as racial and ethnic composition, housing prices, and age dispersion, which we chose not to include in our model because of their absence from previous literature on hospital-level charges 20, 21 and overlap with existing variables in our analysis, could influence the variability we observe. Thus, it is possible that some proportion of the variation that remains unexplained could be explained by additional characteristics of the hospital or market not included in our model. Finally, given that there are not strict definitions for what constitutes each fee level, it is possible that a hospital systematically groups slightly less severely ill or injured patients into higher levels, depressing the charges set by that hospital compared with others, or vice versa, which could explain some between-hospital variation in charges. Although we understand we cannot completely account for this differential coding, we attempted to control for overall differences in severity that may shift all charges by including each hospital's case mix as a covariate in our models. In addition, given the widespread use of Healthcare Common Procedure Coding System standards, along with periodic auditing for violations of the CMS guideline prohibiting upcoding, we doubt these differences are significant enough to explain the entire wide degree of variation in charges. 
DISCUSSION
We found a wide range in charges for the same ED visit level across California hospitals in 2011. Charges for a level 4 visit, for example, ranged from $275 to $6,662, with a coefficient of variation of 54%. For comparison, a previous study measured the average coefficient of variation for consumer electronic goods sold online at 12.5%. 23 Differential patient presentation and service intensity between hospitals are unlikely to account for this wide variation in charges because facility fee levels for ED visits attempt to standardize the degree of resource use and medical complexity among groups of patients for uniform prospective reimbursement within levels.
14 Some hospital and market characteristics did help predict the hospital's charge for a specific level of ED visit. For levels 2, 3, and 4 visits, we found that government hospitals charged significantly less than nonprofit hospitals, whereas hospitals with higher proportions of Medicaid patients and hospitals that paid higher wages charged significantly more than their counterparts. These findings are generally aligned with those of previous literature examining the predictors of broad inpatient price indexes. 20, 24 Furthermore, the positive correlation between charges and the proportion of patients covered by Medicaid, which has relatively low reimbursement rates, might be interpreted by some to be cost-shifting to the more generously reimbursing privately insured patients in an effort to maintain overall hospital solvency. 25 However, there is a strong economic argument that wider price discrimination between insurers, as perhaps implied by higher charges, does not necessarily imply cost-shifting and instead is intended by physicians and hospitals for profit maximization. 26 Of perhaps greater note, however, is that our models explained only 30% to 41% of the variation in charges for each level of ED visit. This left the majority of the wide variation in charges unexplained by our observable hospital-and market-level factors. This could be due to either our inability to capture all relevant predictive hospital and market factors or to purely random variation between hospitals.
Past research on the chargemaster system suggests that much of the variation we observe may in fact be entirely random. Charges are often set with historical prices determined before the costs of the services involved could be accurately measured, making the baseline values largely arbitrary. 27 Even today, third-party prospective payments are often also set without regard to explicit costs, eliminating incentives for hospitals to consider costs when setting charges. 28, 29 Perhaps as a result, charges are often updated uniformly and without regard to the real changes in costs of each service. 27 This distorts the value of services and makes services for which productivity has increased over time the most profitable, often subsidizing others. 29 These system-wide practices preclude a relationship between charges and cost, which in most other industries provides an anchor for prices. Therefore, the high degree of variability in charges for ED care observed in this unregulated system is almost to be expected, unfortunately.
Though often regarded as irrelevant, this largely arbitrary chargemaster system in fact has major bearing on the cost of medical care. Uninsured and insured patients seeking care out of network are still billed these full charges for their ED care. An uninsured patient visiting the ED for an ear infection requiring antibiotics, a level 3 visit, could face between $266 and $3,130 for his care, depending solely on the hospital he visited. When facing a medical emergency, few patients have the ability to shop around for the cheapest care, making variation in ED charges especially concerning for these patients. In fact, even if a patient took the time to shop for care, lack of transparency in charges and prices would make comparison difficult, 3 and questioning the provider at the service would likely be unfruitful, given that physicians have difficulty estimating the cost of the care they provide. 30 The magnitude of the total charges faced by patients for ED care can be so extreme that, barring charity care or sliding-scale income-level adjustments, it can result in bad debt for patients, and even bankruptcy. 6, 31, 32 For insured patients seeking care out of network, hospitals will seek reimbursement from patients and their health plans according to full charges; in fact, this is a highly contentious point that has been under litigation. 33 Second, charges have trickle-down effects on privately insured patients, even if they are in network. For instance, negotiations of fee-for-service reimbursements with many third-party payers are based on charges, and some payers even benchmark their prospective payment systems on charges. 29, 32 Through these negotiations, charges affect insured patients' out-of-pocket costs. Finally, most hospitals use charges to calculate their uncompensated care costs, 34 and inflated charges therefore benefit the hospital's ability to qualify as tax exempt. As a result, they may avoid tax obligations that could provide critical revenue to local, state, and federal governments. 35 California has attempted to limit these effects by implementing the Fair Pricing Act of 2006, which requires hospitals to offer income-based adjustments and charity care to patients with an income less than 350% of the federal poverty line or with out-of-pocket medical expenses greater than 10% of their annual income. However, even existing state legislation about hospital billing is vague and often unenforced. 36 Reduced bills can still be based on charges and thus continue to vary significantly between hospitals. Other states have tried different strategies to ease the financial burden of charges on the uninsured. For instance, Maryland sets facility fees that are the same regardless of the insurance status of the patient, 37 and New Jersey has written into law that uninsured patients are responsible for no more than 15% greater than the Medicare reimbursement for the same service. 38 Nevertheless, these states remain in the minority, and in most states the uninsured still pay at least a reduced fee based on charges. Further, implementation of the Patient Protection and Affordable Care Act is expected to newly insure between 25 and 26 million people, reducing the prevalence of the financial influence of charges. 39 Despite this, it is estimated that between 30 and 31 million Americans will remain uninsured in 2016 and will still experience the effect of charges. 39 In conclusion, we find that significant variation in charges exists between hospitals for levels 2 to 4 ED visits. Although some hospital and market characteristics can predict charges, a significant amount of variation remains unexplained by our model. Our findings add to previous literature in demonstrating the lack of systematic charge setting, which especially in medical emergencies can have devastating effects on patients facing the full bill for their care. 
